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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic charging member provided with a resistance layer being free from the 
occurrence of an image defect as a result of resistance unevenness, and an electrophotographic device forming a uniform and 
faithful image being free from unevenness, even adopting thermoplastic resin or elastomer for a resistance layer of an 
electrostatic charging member. 

SOLUTION: In the electrostatic charging member consisting by laminating in an order of a conductive elastic layer the 
resistance layer on a conductive support, this electrophotographic image forming device is provided with the resistance layers, 
composed by the resin composition composed of (A) at least, at one hand of terminal of ethylene-butylene copolymer, the 
copolymer resin composed by bonding block polymer selected from a group consisting of styrene block polymer and olefin block 
polymer, (B) polyolefin resin of average molecular weight beyond 10,000, (C) the polyolefin resin of average molecular weight 
below 10,000, and provided with these charging member. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the live-part material which comes to carry out the laminating of a conductive elastic layer and the resistive layer 
to order on a conductive base material This resistive layer at one [ at least ] end of (A) ethylene butylene copolymer The 
copolymer resin which combines the block polymer chosen from the group which consists of a styrene block polymer and an 
olefin block polymer, and changes, (B) Live-part material characterized by being formed with the resin constituent which comes 
to contain with an average molecular weight of 10,000 or more polyolefin resin and with a (C) average molecular weight of less 
than 10,000 polyolefin resin. 

[Claim 2] Live-part material according to claim 1 characterized by for the aforementioned resin constituent mixing a resin (B) 
and a resin (C) in proportion of 5 - 50 weight section and 5-30 weight section, respectively, and changing to the (Resin A) 100 
weight section. 

[Claim 3] Live-part material according to claim 1 or 2 whose with an aforementioned average molecular weight of less than 
10,000 polyolefin resin is at least one sort of resins chosen from the group which consists of a polyethylene resin and 
polypropylene resin. 

[Claim 4] Electrophotography equipment characterized by using live-part material according to claim 1 to 3 in the 
electrophotography equipment which has a means to imprint an electrophotography photo conductor, electrostatic latent-image 
means forming, a means to develop the formed electrostatic latent image, and the developed image, to imprint material since this 
photo conductor is charged as this latent-image means forming. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the live-part material which impresses voltage and is 
charged in predetermined potential in a charged-body-ed front face in detail, and the electrophotography equipment using it 
about the electrophotography equipment which uses live-part material and it. 
[0002] 

[Description of the Prior Art] Although many methods are conventionally learned as a xerography, after using the 
photoconductivity matter, forming an electrostatic latent image on a photo conductor by various meanses generally, developing 
negatives with a powder developer (toner) in a latent image subsequently and imprinting a toner picture to imprint material, such 
as paper, as a visible image if needed, a toner picture is fixed to imprint material with heat, a pressure, etc., and a duplication is 
obtained! Moreover, the toner particle which remained on the photo conductor, without imprinting on imprint material is removed 
from on a photo conductor by the cleaning process. 

[0003] Moreover, although corona-electrical-charging equipment using the corona-electrical-charging machine as electrification 
equipment of electrophotography has been used conventionally, contact electrification equipment is put in practical use instead 
of this in recent years. It has the advantage of low voltage being used for contact electrification equipment compared with 
corona-electrical-charging equipment, and it having few yields of ozone, and being able to miniaturize equipment. The roller 
electrification method which used the conductive roller as live-part material is preferably used for contact electrification 
equipment from the point of the stability of electrification especially. 

[0004] The example of composition of the contact electrification equipment which used the electrification roller for drawing 1 is 
shown typically. 

[0005] By the roller electrification method, electrification to the front face of a photo conductor 2 is performed by making the 
photo conductor 2 which is the charged body-ed carry out the pressurization contact of the conductive elastic roller 1 
(electrification roller), and impressing voltage to this. 

[0006] Specifically, since electrification is performed by the electric discharge to the charged body-ed from live-part material, 
electrification is started by impressing the voltage more than a certain threshold. For example, when the pressurization contact 
of the electrification roller 1 is carried out to the OPC photo conductor 2 with a thickness of 25 micrometers, if the voltage of 
about 650v or more is impressed, the surface potential of a photo conductor 2 will begin to rise, it inclines to applied voltage and 
the surface potential of a photo conductor 2 increases more than it on the straight line of 1. Henceforth, this threshold voltage 
is defined as electrification starting potential (Vth). 

[0007] That is, although the direct current voltage {Vth+Vd} was required for the electrification roller in order to obtain the photo 
conductor surface potential Vd needed for electrophotography, DC electrification method which impresses only direct current 
voltage to such contact live-part material, and is charged in predetermined potential in a photo conductor came to be used. 
[0008] However, in the DC electrification method, since the electric resistance value of contact live-part material was changed 
by the operating environment (temperature, humidity), or thickness was changed and Vth was changed by the ability shaving a 
photo conductor, it was difficult to make surface potential of a photo conductor into a desired value. 

[0009] On the other hand, the so-called AC electrification method which impresses superposition voltage with the alternating 
voltage which has the voltage between peaks more than the double precision of Vth in the direct-current potential equivalent to 
the desired photo conductor surface potential Vd to contact live-part material is indicated by JP.63-149669A it is the method 
by which equalization of electrification is expected, without the potential by alternating voltage accustoming this AC 
electrification method, and an effect's converging the potential of a dovetail and a photo conductor on Vd which is the median of 
the peak of alternating voltage, and being influenced by disturbance, such as environment 
[0010] Next, the example of composition of contact live-part material is explained. 

[001 1] Drawing 2 is the outline cross section of live-part material (roller). According to the purpose of resistance adjustment, 
abrasion resistance, and photo conductor pollution-control disposition superiors, resistive-layer 1c is further prepared on it with 
conductive elastic layer 1b required in order that an electrification roller may form a part for the uniform contact with the 
charged body-ed on conductive base material (rodding) 1a. Moreover, an interlayer can also be prepared between conductive 
elastic layer 1b and resistive-layer 1c if needed [, such as resistance adjustment and prevention of the exudation matter from 
an elastic layer, ]. 

[0012] Conductive elastic 1b usually has the composition which made synthetic rubber, such as EPDM, BR, IR, SBR and NBR, 
silicone rubber, polyurethane rubber, or a fluororubber, distribute electric conduction agents, such as conductive carbon black. 
[0013] Resistive-layer 1c usually has the composition which distributed electric conduction agents, such as conductive carbon 
black, conductive titanium oxide, and conductive tin oxide, for the resistance adjustment to synthetic resin, such as polyamide 
resin,' a polyurethane resin, or a fluororesin. Under the present circumstances, a resistive layer is the purpose which prevents 
that a powder developer welds to a photo conductor front face, and is adjusted to a low degree of hardness. Moreover, the 
composition using the seamless tube which consists of conductive thermoplastics and conductive thermoplastic elastomer as 
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resistive-layer 1 c is also proposed. 

[0014] However, in the resistive layer of the above-mentioned conventional live-part material, when thermoplastics and the 
seamless tube made from thermoplastic elastomer were used, there was a problem that the resistance non uniformity of the tube 
produced at the time of extrusion molding appeared in a picture. For example, the concentration nonuniformity of an 
electrification roller pitch might occur on the picture by the resistance nonuniformity of the hoop direction of a tube, the metal 
mold which happens in case one of the causes manufactures a tube by extrusion molding — it is considered by the ununiformity 
of a flow of an inner material for an electric conduction agent to maldistribution-ize 
[001 5] 

[Problem(s) to be Solved by the Invention] Even if the purpose of this invention uses thermoplastics and an elastomer for the 
resistive layer of live-part material, it is to offer the live-part material which has the resistive layer which does not generate the 
poor picture by resistance nonuniformity. 

[0016] Another purpose of this invention is to offer a uniform and faithful picture without nonuniformity, and the 
electrophotography equipment to form. 

[0017] ( . , 

[Means for Solving the Problem] In the live-part material which comes to carry out the laminating of a conductive elastic layer 
and the resistive layer to order on a conductive base material according to this invention A resistive layer at one [ at least] end 
of (A) ethylene butylene copolymer The copolymer resin which combines the block polymer chosen from the group which 
consists of a styrene block polymer and an olefin block polymer, and changes, (B) The live-part material formed with the resin 
constituent which comes to contain with an average molecular weight of 10,000 or more polyolefin resin and with a (C) average 
molecular weight of less than 10,000 polyolefin resin is offered. 

[0018] Moreover, according to this invention, since a photo conductor is charged as latent-image means forming in the 
electrophotography equipment which has a means to imprint an electrophotography photo conductor, electrostatic latent-image 
means forming, a means to develop the formed electrostatic latent image, and the developed image, to imprint material, the 
electrophotography equipment which has the above-mentioned live-part material is offered. 
[0019] 

[Embodiments of the Invention] Below, the gestalt of operation of this invention is explained in detail. 

[0020] The live-part material drawn on drawing 2 has the composition with which resistive-layer 1c was prepared on conductive 
elastic layer 1b and elastic layer 1b on conductive base material (rodding) 1a, impresses predetermined voltage to rodding 1a in 
operation of electrophotography, and electrifies the front face of the photo conductor (photoconductor drum) 2 of drawing 1 . 
[0021] Resistive-layer 1c is formed with the resin constituent which contains the copolymerization resin which has the block 
polymer chosen from the group which becomes one [ at least ] end of (A) ethylene butylene copolymer from a styrene block 
polymer and an olefin block polymer, and two or more kinds of polyolefin resin from which (B) average molecular weight differs, 
and changes. 

[0022] Although it is the copolymerization resin with which a resin (A) has a styrene block polymer and an olefin block polymer 
at one [ at least ] end of an ethylene butylene copolymer as mentioned above, the thermoplastic elastomer and the tradename 
of the thermoplastic elastomer by Japan Synthetic Rubber Co., Ltd. and the product made from tradename "Dina Ron" shell 
JAPAN "Clayton", thermoplastic elastomer, a tradename by Asahi Chemicaf Industry Co.. Ltd. "a tough tech", etc. are typically 
mentioned to such a resin. 

[0023] "Dina Ron" has the styrene-ethylene butylene-olefine copolymer (SEBC) whose another side one side of the both ends 
of an ethylene butylene copolymer is a styrene block polymer, and is an olefin block polymer, and the olefin-ethylene butylene- 
olefine copolymer (CEBC) each whose both ends of an ethylene butylene copolymer are olefin block polymers. Moreover, there 
is a styrene-ethylene butylene-styrene copolymer (SEBS) each whose both ends of an ethylene butylene copolymer are styrene 
block polymers in "Clayton" and a "tough tech." These are elasticity resins which do not have the need that the resin itself has 
desirable flexibility and it adds plasticizers, such as softening oils, phthalic-acid derivatives (for example. DOP. DBP. DEP). etc.. 
such as paraffin oil and naphthene oil. 

[0024] Moreover, into such ethylene butylene-block-polymer copolymer resin (A), with an average molecular weight of 10.000 or 
more polyolefin resin (B) and with an average molecular weight of 10,000 or less polyolefin resin (C) combine, and mixed use is 
carried out at resistive-layer 1c. It is very important for such polyolefin resin (B) and (C) per ethylene butylene-block-polymer 
(copolymer-resin A) 100 weight section to carry out mixed use at a range rate of 5 - 50 weight section and 5-30 weight 
section, respectively. 

[0025] In under 5 weight sections, it sticks and **** is inadequate, and since [ to the photo conductor of a resistive layer J the 
degree of hardness of a resistive layer will rise rapidly if 50 weight sections are exceeded, the amount of the with an average 
molecular weight of 10.000 or more polyolefin resin (B) used is not desirable. The desirable amount used is 5 - 50 weight 
section. Moreover, in extrusion molding of a seamless tube, since resistance nonuniformity of a hoop direction cannot be made 
small, it is inconvenient, and if the amount of the with an average molecular weight of 10,000 or less polyolefin resin (C) used 
exceeds 30 weight sections, it becomes fluid and is unsuitable in under 5 weight sections, in respect of injection-molding nature. 
The desirable amount used is the range of 5 - 30 weight section. 

[0026] The resins which carries out compatibility to the above-mentioned ethylene butylene-block-polymer copolymer resin, 
stick on it as these polyolefin resin, and can prevent **** are desirable, for example, olefin system resins, such as a 
polyethylene resin, an ethylene propylene rubber, an ethylene butylene copolymer, an ethylene octene copolymer, an ethylene 
ethyl acrylate copolymer (EEA), an ethylene methyl methacrylate copolymer (EMMA), an ethylene vinylacetate copolymer (EVA), 
or polypropylene resin, are included. Moreover, as a polyethylene resin, a low density polyethylene (LDPE), a high density 
polyethylene (HDPE), a super-low density polyethylene (VLDPE), a straight chain-like low-density-polyethylene resin (LLDPE), 
etc. are used preferably. 

[0027] with an average molecular weight of less than 10.000 polyolefin resin — methods, such as for example, the decomposing 
method from the point of the compatibility to with an average molecular weight of 10,000 or more polyolefin resin, and a 
polymerization method, — the manufactured polypropylene resin or the polyethylene resin is used preferably 
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[0028] Furthermore, resistive-layer 1c makes the resin constituent containing the resin and the with a (B) average molecular 
weight of 10,000 or more polyolefin resin which have the block polymer chosen from the group which becomes one [ at least ] 
end of a (A) ethylene butylene-block-polymer copolymer from a styrene block polymer and an olefin block polymer, and with a 
(C) average molecular weight of less than 10,000 polyolefin resin carry out mixed distribution of the electric conduction agent, 
and adjustment of resistance is performed. As an electric conduction agent, metal powders, such as metallic oxides, such as 
conductive carbon black, conductive carbon graphite, conductive titanium oxide, conductive tin oxide, and a conductive zinc 
oxide, gold, silver, copper, and nickel, etc. are mentioned, and these can be used combining independent or two kinds or more. 
[0029] Moreover, as for the resistance of resistive-layer 1c, it is desirable that it is the range of 1x105 ohm - cm — 1x1011 ohm- 
cm. If surface discontinuity, such as a pinhole and a blemish, exists [ resistance ] in a photoconductor drum from 1x105 ohm-cm 
in a low case, current will concentrate and the so-called pinhole leak will take place. Moreover, if resistance exceeds 1x1011 
ohm-cm, applied voltage will descend, the electrification nature of a photoconductor drum will fall, and the so-called sands 
fogging to which black Poti appears in a white ground will occur. 

[0030] The production method of resistive-layer 1c carries out melting mixture of the metaphor using kneading machines, such 
as a pressurized type kneader extruder and a hot calender roll, after blending dryly each specified quantity of the ethylene 
butylene-block-polymer copolymer resin (A), a resin (B), and a resin (C) using mixers, such as a Henschel mixer, a V type 
blender, or a cylindrical blender, with an electric conduction agent. Furthermore, a predetermined configuration is pelletized by 
the extruder and the pelletizer. subsequently, predetermined tube fabrication — public funds — a tube can be manufactured by 
the forming method using the extruder equipped with type, for example, Fourier KUSUTORI roux JON, a vacuum extrusion, 
pressure sizing, an internal calibration, etc. 

[0031] Although covered on conductive elastic layer 1b, the resistive layer of the shape of an acquired tube can be covered by 
carrying out heating contraction of the tube, after fabricating the bore more greatly than the outer diameter of a conductive 
elastic layer and inserting a conductive elastic layer into a tube, when a tube has thermal-contraction nature. When a tube does 
not have thermal-contraction nature, the bore of a tube-like resistive layer is slightly fabricated small from the outer diameter 
of a conductive elastic layer, and after blowing and blowing up air and nitrogen gas using the elasticity of a resin, it can cover on 
a conductive elastic layer. 

[0032] As a material which forms the above-mentioned conductive elastic layer 1b, the solid object or foams of thermoplastic 
elastomer, such as synthetic rubber, such as an ethylene propylene rubber (EPDM), styrene butadiene rubber (SBR), butadiene 
rubber (BR), polyisoprene rubber (IR), chloroprene rubber (CR), an acrylic rubber (ACM), acrylonitrile-butadiene rubber (NBR), 
epichlorohydrin rubber, silicone rubber, a fluororubber, and polyurethane rubber, or a polyolefine system, a polystyrene system, a 
polyamide system, a polyester system, and a polyvinyl chloride system, are suitable. Moreover, the electric conduction agent 
mentioned to resistive-layer 1c for the purpose of resistance adjustment can be mixed and used for such material. 
[0033] As for the resistance of conductive elastic layer 1b, it is desirable that they are 1x109 or less ohm-cm. If resistance 
exceeds 1x109 ohm-cm, since applied voltage will descend in conductive elastic layer 1b and electrification nature will get 
worse, it is inconvenient. 

[0034] Furthermore, it is important not to spoil conductivity although it does not interfere even if it may use the metal round 
bar, such as iron, copper, nickel, stainless steel, and brass, as they are and performs surface treatment, such as chemistry nickel 
plating and chrome plating, to a front face as conductive base material (rodding) 1a of this invention for rust prevention or ****- 
proof. 

[0035] Next, the electrophotography equipment using the live-part material of this invention is explained from drawing 1 and 
drawing 2 explaining the composition of contact electrification equipment. 

[0036] The electrophotography photo conductor 2 rotating-drum type [ as the charged body-ed with which photosensitive-layer 
2b was formed in the peripheral face of conductive drum base material 2a, such as aluminum, ] carries out a rotation drive with a 
predetermined peripheral velocity (process speed) at the clockwise rotation of an arrow. 

[0037] The contact live-part material 1 is the roller object (it is described as an electrification roller below) which made it 
abbreviation parallel in the direction of a drum bus-bar, was made to contact the front face of a photoconductor drum 2 by the 
predetermined suppression force, and was arranged in it, and carries out follower rotation at rotation of a photoconductor drum 
2. Of course, you may make the electrification roller 1 drive using a certain driving means. 

[0038] The electrification roller 1 of this example is the thing of the multilayer structure which consists of conductive rodding 
1a, conductive elastic layer 1b, such as conductive rubber fabricated [ rodding ] by injection molding, transfer molding, etc. to 
roller geometry at concentric circle one, and resistive-layer 1c further formed in the periphery. Furthermore, an interlayer can 
also be prepared between conductive elastic layer lb and resistive-layer 1c if needed. 

[0039] The thermoplastic-elastomer material which mentioned this electrification roller 1 above to resistive-layer 1c which is 
the material layer which touches the front face of the photoconductor drum 1 which is the charged body-ed, and the mixture of 
polyolefin resin are usually used. 

[0040] In electrophotography, predetermined voltage is impressed to rodding 1a of the electrification roller 1 from the voltage 
impression power supply 3, and electrification processing of the periphery front face of a photoconductor drum 2 to rotate is 
carried out at predetermined polarity and potential. 

[0041] It is more desirable to impress the superposition voltage (oscillating voltage) of direct current voltage and alternating 
voltage, in order that the applied voltage to the electrification roller 1 may carry out electrification processing of the 
photoconductor drum 1 front face as the charged body-ed more at homogeneity, although ** of direct current voltage is also 
good. 

[0042] As opposed to photoconductor drum 1 front face by which primary electrification processing was uniformly carried out to 
predetermined potential with the electrification roller 1 The toner development by the laser beam scanning exposure 4 of the 
purpose image information by the non-illustrated laser scanner (picture exposure means), and the development counter 5, The 
process of the imprint to the imprint material 7 (for example, paper) by the imprint means 6 of a formation toner image is 
performed one by one, and the imprint material 7 separated from photoconductor drum 1 front face in response to the toner 
image imprint is introduced to a fixing means by which it does not illustrate, and is outputted as an image formation object 
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(print) removal of the adhesion corruption object of the toner of the imprint remainder in cleaning equipment 8 is made, and 
photoconductor drum 1 front face after a toner image imprint is pure — a field — are-izing and imaging is presented repeatedly 
[0043] 

[Example] Hereafter, this invention is further explained in detail based on an example. 

[0044] (Example 1) . , . . , . ■ r 

With 2 rolls which carried out the temperature control of the raw material below production of the conductive elastic layer ot 
live-part material to 20 degrees C t for 20 minutes, it kneaded and the compound was produced. 
[0045] 

EPDM A 100 weight sections zinc oxide 5 weight sections higher fatty acid 1 weight section conductivity carbon black 5 weight 
sections paraffin oil 10 weight sections sulfur 2 weight sections vulcanization accelerator (MTB) 1 weight section vulcanization 
accelerator (TMTD) 1 weight section vulcanization accelerator (ZnMDC) 1.5 weight sections foaming agent (sodium bicarbonate) 
10 weight sections [0046] Furthermore, heat the above-mentioned compound on the periphery of rodding made from stainless 
steel with an outer diameter of 6mm for 30 minutes, it was made to vulcanize it at 150 degrees C, and the foaming roller (outer 
diameter of 12mm) which has a conductive elastic layer with a thickness of 3mm was obtained. 

[0047] Subsequently, when the electric resistance value of this foaming roller was measured under the environment of the 
temperature of 23 degrees C / 60% of relative humidity, it was 0.08 M omega. Measurement stuck the aluminum foil (thickness of 
50 micrometers) of 10mm width of face on the periphery of a foaming roller, was twisted, impressed direct- current- voltage 250V 
between rodding and the aluminum foil, and was performed by the method of reading the resistance of 10 seconds after with a 
ohm-meter (the product made from Hioki Electrical machinery, tradename:31 19 DIGITAL Mohm HITESTER). 
[0048] The production of resistive layer of live-part material> styrene-ethylene butylene-styrene copolymerization resin 
(SEBS product [ made from shell JAPAN 1 SEBS. tradename:Clayton G1652) 100 weight section, the low-density-polyethylene 
resin (LDPE, average molecular weight 80,000 [ about ]) 10 weight section, the polyethylene-resin (Sanyo Chemical Industries, 
Ltd. make, tradename^ A NWAKKUSU 151-P, average molecular weight 2000) 5 weight section, the conductive carbon black 14 
weight section, and the calcium-stearate 1 weight section were blended dryly for 5 minutes with the V type blender. 
[0049] Subsequently, melting kneading was carried out for 10 minutes at 190 degrees C using the pressure-type kneader. 
Furthermore, after cooling such mixture, after the grinder ground, it pelletized using the single screw extruder (30mm of 
diameters of a screw, ratio-of-length-to-diameter=30. resin temperature of 190 degrees C). Furthermore, the seamless tube 
whose thickness a bore is 11.5mm and is about 200 micrometers was produced using the dice with a bore of 12mm and the 
crosshead extruder (28mm of diameters of a screw. ratio-of-length-to-diameter=30, resin temperature of 190 degrees C) 
equipped with the nipple with an outer diameter of 1 1 mm. 

[0050] After blowing air into the production of electrification roller> above-mentioned seamless tube (resistive layer) and 
expanding the bore of a tube, the above-mentioned foam roller was inserted, with the shrinkage force of a tube, both were fitted 
in and the electrification roller of an example 1 was obtained. Next, when the resistance of this electrification roller was 
measured under the environment of the temperature of 23 degrees C / 60% of relative humidity, it was 0.7 M omega. 
Measurement was performed by the same method as the resistance measurement of a conductive elastic layer. 
[0051] A <measuring method of resistance nonuniformity of hoop direction of electrification roller> electrification roller is made 
to contact the drum made from stainless steel with an outer diameter of 30mm by 1kg of loads, a drum is rotated per minute 17 
times and follower rotation of the electrification roller is carried out. Next, direct-current-voltage-250V were impressed from 
the rodding one side edge of an electrification roller, and the current value which flows to the ground of a stainless steel drum at 
this time was measured with the recorder. The maximum and the minimum value of current were read from the recorded current 
chart for sample 1 round, and it considered as the resistance nonuniformity of the hoop direction of - electrification roller from 
calculation (resistance maximum / resistance minimum value). Measurement was performed to the bottom of the environment of 
the temperature of 23 degrees C / 60% of relative humidity. Moreover, before covering a resistive layer (seamless tube), the 
resistance nonuniformity of the hoop direction of a conductive elastic layer was measured by the same method. The outline of 
the measuring method of the resistance nonuniformity of the hoop direction of an electrification roller is shown in drawing 3 . 
[0052] For 9, as for a measurement power supply and 1 1, in drawing 3 , a stainless steel drum and 10 are [ a standard resistance 
(1 Kohm) and 1 2 ] recorders. ... , 

[0053] Consequently, the resistance nonuniformity of 1.4 times and a conductive elastic layer of the resistance nonuniformity ot 
an electrification roller was 1.1 times. Since the relation of both resistance is the resistance (0.08 M omega) of the res.stance 
(0.7 M omega) > conductivity elastic layer of an electrification roller, the resistance nonuniformity of the electrification roller 
obtained by measurement is the resistance nonuniformity of a resistive-layer (seamless tube) reason. 

[0054] <the evaluation method of an electrification roller> — this electrification roller — a LASER beam printer (the Canon, Inc. 
make Tradename : It attaches in the primary electrification machine of the process cartridge (tradename : EP-E cartridge) 
used for LBP-8MarkU. Direct-current-voltage-670V, alternating-voltage 2000V (voltage between peaks), and superposition 
voltage with a frequency of 650Hz were impressed from the external power, and picture evaluation was performed by observing 
visually the picture acquired under (temperature of 15 degrees C / 10% of relative humidity) low-humidity/temperature 
environment Consequently, the good picture was acquired. 

[0055] (Example 2) an example 1 — setting — resistive-layer material — a styrene-ethylene butylene-styrene copolymer (the 
product made from shell JAPAN — ) Tradename: The Clayton G1652 100 weight section, a low-density-polyethylene resin (it 
LDPE(s)) The electrification roller of an example 2 was produced like the example 1 except having considered as the average- 
molecular-weight abbreviation 100,000 10 weight section, the polypropylene resin (Sanyo Chemical Industries, Ltd. make, 
tradename:screw call 550-P, average molecular weight 4000 [ about ]) 5 weight section, and the calcium-stearate 1 weight 
section. 

[0056] Moreover, the resistance of an electrification roller and the resistance nonuniformity of the hoop direction of a resistive 
layer were measured by the same method as an example 1. Resistance was 0.4 M omega and resistance nonuniformity was 1.3 
times. Furthermore, the good picture was acquired as a result of performing initial picture evaluation under low- 
humidity/temperature environment on the same conditions as an example 1. 



http://www4jpdljpo.go.jp/cgi-bin/tran_web_cgLejje 



03/08/22 



5/6 ^— v 



[0057] (Example 3) an example 1 — setting — resistive-layer material — a styrene-ethylene butylene styrene copolymer (the 
product made from shell JAPAN — ) Tradename: The Clayton G1652 100 weight section, polypropylene resin (it PP(s)) The 
electrification roller of an example 3 was produced like the example 1 except having considered as the average-molecular- 
weight abbreviation 60,000 10 weight section, the polypropylene resin (Sanyo Chemical Industries, Ltd. make, tradename:screw 
call 550-P, average molecular weight 4000 [ about ]) 5 weight section, and the calcium-stearate 1 weight section. 
[0058] Moreover, the resistance of an electrification roller and the resistance nonuniformity of the hoop direction of a resistive 
layer were measured by the same method as an example 1. Resistance was 0.6 M omega and resistance nonuniformity was 1.5 
times. Furthermore, the good picture was acquired as a result of performing initial picture evaluation under low- 
hum idity/temperatu re environment on the same conditions as an example 1. 

[0059] (Example 4) In the example 1, the electrification roller of an example 4 was produced like the example 1 except having 
made resistive-layer material into the styrene-ethylene butylene -styrene copolymer (product [ made from shell JAPAN ], 
tradename:Clayton G1652) 100 weight section, the polypropylene resin (average molecular weight 60,000 [ about ]) 10 weight 
section, the polyethylene-resin (Sanyo Chemical Industries, Ltd. make, tradename:SANWAKKUSU 161-P, average molecular 
weight 5000 [ about]) 5 weight section, and the calcium-stearate 1 weight section. 

[0060] Moreover, the resistance of an electrification roller and the resistance nonuniformity of the hoop direction of a resistive 
layer were measured by the same method as an example 1. Resistance was 0.6 M omega and resistance nonuniformity was 1.5 
times. Furthermore, the good picture was acquired as a result of performing initial picture evaluation under low- 
hum idity/temperatu re environment on the same conditions as an example 1. 

[0061] (Example 5) It sets in the example 1 and is a styrene-ethylene butylene-olefine copolymer (it SEBC(s)) about resistive- 
layer material. The Japan Synthetic Rubber Co., Ltd. make, a tradename : The Dina Ron 4600P 100 weight section, the low- 
density-polyethylene resin (average molecular weight 80,000 [ about]) 10 weight section and a propylene resin (the Sanyo 
Chemical Industries, Ltd. make — ) Tradename: The electrification roller of an example 5 was produced like the example 1 except 
having considered as screw call 660-P, the average-molecular-weight abbreviation 30005 weight section, and the calcium- 
stearate 1 weight section. 

[0062] Moreover, the resistance of an electrification roller and the resistance nonuniformity of the hoop direction of a resistive 
layer were measured by the same method as an example 1. Resistance was 0.5 M omega and resistance nonuniformity was 1.2 
times. Furthermore, the good picture was acquired as a result of performing initial picture evaluation under low- 
humidity/temperature environment on the same conditions as an example 1. 

[0063] (Example 6) It sets in the example 1 and is an olefin-ethylene butylene-olefine copolymer (it CEBC(s)) about resistive- 
layer material. The Japan Synthetic Rubber Co., Ltd. make, a tradename : The Dina Ron 6200P 100 weight section, The high- 
density-polyethylene resin (HDPE, average molecular weight 50,000 [ about]) 10 weight section, The electrification roller of an 
example 6 was produced like the example 1 except having considered as the propylene resin (Sanyo Chemical Industries, Ltd. 
make, tradename:SANWAKKUSU 161-P, average molecular weight 5000 [ about ]) 5 weight section and the calcium-stearate 1 
weight section. 

[0064] Moreover, the resistance of an electrification roller and the resistance nonuniformity of the hoop direction of a resistive 
layer were measured by the same method as an example 1. Resistance was 0.7 M omega and resistance nonuniformity was 1.5 
times. Furthermore, the good picture was acquired as a result of performing initial picture evaluation under low- 
humidity/temperature environment on the same conditions as an example 1. 

[0065] (Example 7) It sets in the example 1 and is a styrene-ethylene butylene-olefine copolymer (it SEBC(s)) about resistive- 
layer material. The Japan Synthetic Rubber Co., Ltd. make, a tradename : The Dina Ron 61 OOP 100 weight section, The ethylene 
propylene copolymerization resin (EP, average molecular weight 30,000 [ about ]) 10 weight section, The electrification roller of 
an example 7 was produced like the example 1 except having considered as the propylene resin (Sanyo Chemical Industries, Ltd. 
make, tradename:screw call 550-P, average molecular weight 5000 [ about ]) 5 weight section and the calcium-stearate 1 weight 
section. 

[0066] Moreover, the resistance of an electrification roller and the resistance nonuniformity of the hoop direction of a resistive 
layer were measured by the same method as an example 1. Resistance was 0.3 M omega and resistance nonuniformity was 1.7 
times. Furthermore, the good picture was acquired as a result of performing initial picture evaluation under low- 
humidity /temperature environment on the same conditions as an example 1. 

[0067] (Example 1 of comparison) In the example 1, the electrification roller of the example 1 of comparison was produced like 
the example 1 except having made resistive-layer material into the styrene-Butadiene-Styrene (SBS, product [ made from shell 
JAPAN ], Clayton D-KX65) 100 weight section, the low-density-polyethylene resin (LDPE, average molecular weight 80,000 
[ about ]) 10 weight section, and the calcium-stearate 1 weight section. 

[0068] Moreover, the resistance of an electrification roller and the resistance nonuniformity of the hoop direction of a resistive 
layer were measured by the same method as an example 1. Resistance was 0.3 M omega and resistance nonuniformity was 5.1 
times. Furthermore, as a result of performing initial picture evaluation under low-humidity/temperature environment on the same 
conditions as an example 1, the horizontal black stripe of an electrification roller pitch (about 38mm pitch) occurred on the 
halftone picture. 

[0069] (Example 2 of comparison) In the example 1, the electrification roller of the example 2 of comparison was produced like 
the example 1 except having made resistive-layer material into the styrene-Butadiene-Styrene (SBS, product [ made from shell 
JAPAN ], Clayton D-KX65) 100 weight section, the high-density-polyethylene resin (average molecular weight 70,000 [ about ]) 
10 weight section, the polypropylene resin (average molecular weight 60,000 [ about ]) 10 weight section, and the calcium- 
stearate 1 weight section. 

[0070] Moreover, the resistance of an electrification roller and the resistance nonuniformity of the hoop direction of a resistive 
layer were measured by the same method as an example 1. Resistance was 0.4 M omega and resistance nonuniformity was 3.9 
times. Furthermore, as a result of performing initial picture evaluation under low-humidity/temperature environment on the same 
conditions as an example 1, the horizontal black stripe of an electrification roller pitch occurred on the picture. 
[0071] 
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[Effect of the Invention] According to the resistive layer in the live-part material of this invention, resistance nonuniformity of 
the resistive layer produced at the time of extrusion molding can be lessened, consequently a uniform electrification 
performance can be obtained. Moreover, the electrophotography equipment of this invention can obtain the quality of image 
stabilized by uniform electrification, and has the outstanding practicality. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the rough cross section of an example of the electrophotography equipment using the live-part material of this 
invention. 

[Drawing 2] It is the cross section showing an example of the composition of the live-part material of this invention. 

[Drawing 3] It is drawing showing the outline of the measuring method of the resistance nonuniformity of the resistive layer used 

by this invention. 

[Description of Notations] 

1 Live-Part Material (Electrification Roller) 
1a A conductive base material (rodding) 
1b Conductive elastic layer 

1c Resistive layer 

2 Photo Conductor (Photoconductor Drum) 

3 Power Supply 

4 Exposure Means 

5 Development Means 

6 Imprint Means 

7 Transfer Paper 

8 Cleaning Means 

9 Stainless Steel Drum 

10 Power Supply for Measurement 

1 1 Standard Resistance 

12 Recorder 
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DRAWINGS 



[Drawin g 1] 




[ Drawin g 2] 




[ Drawin g 3] 
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